One vexing problem facing mankind is how to promote sustainable use of common property resources. Within developed and developing countries alike, misuse of fresh water, pastures, and forests is commonplace. While developed countries have in many cases designed principles and laws to promote sustainable resource use, developing countries often lack the institutional know-how and means to enforce property rights. This has led researchers to look for alternative means to address common property resource problems.
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We study behavior and attitudes towards forest conservation in Sierra Leone and aim for two contributions related to common property resources. First, we attempt to establish if behavioral games, or, following the parlance of Glenn Harrison and John List (2004) , artefactual field experiments (AFEs), can explain behavior in the field. If AFEs can explain variability in treatment of the commons, then we can have greater confidence in testing mechanisms in the laboratory and transferring the lessons learned to naturally occurring settings. This approach relies on the framework of Steven D. Levitt and John A. List (2007, hereafter LL) , who propose that behavior in laboratory experiments is influenced by not
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By Maarten Voors, Erwin Bulte, Andreas Kontoleon, John A. List, and Ty Turley* only monetary calculations but also by at least five other factors: (a) the presence of moral and ethical considerations, (b) the extent to which one's actions are scrutinized by others and the nature of that scrutiny, (c) the context in which the decision is embedded, (d) the subject pool of respondents, and (e) the stakes of the game.
The most straightforward version of the LL model predicts that behavior in AFEs will correlate perfectly with behavior in the field so that those who exhibit stronger social preferences in the lab will also do so in the field. The five factors in the LL model mentioned above serve as shift parameters, and if these shifters are isomorphic across people, then relative rankings are preserved across lab and field settings. The older psychology literature and more recent experimental work in economics provide evidence that suggests one should reject this most straightforward version of their model (see, e.g., Jetske Bouma, Erwin Bulte, and Daan van Soest 2008) . Allowing heterogeneity in the shift parameters yields potentially very different relative rankings across the lab and field. Given that we both i) observe people in the lab (in AFEs) and ii) gather information on their behavior in the field (in a social intervention and in related surveys of household behavior), we can test whether relative rankings are preserved between the lab and field (see also Jon Anderson et al. 2010; Jeffrey Carpenter and Erika Seki forthcoming; and Devesh Rustagi, Stefanie Engel, and Michael Kosfeld 2010) . If relative rankings are not preserved we can examine which observables explain heterogeneity in the shift parameters.
Our second contribution is to examine if social phenomena that are rarely explored, such as having a relative killed in civil war or living in a community with strong beliefs in witchcraft, directly influence social preferences and treatment of the common property resource. People in the Gola Forest region of southeastern Sierra Leone experienced high levels of violence during the civil war of 1992 to 2002. Witchcraft is also a significant problem in this area, with accusations and hiring of witch doctors a common occurrence.
I. Experiments and Data
We collected experimental and survey data in the region of the Gola Forest Reserve, in southeastern Sierra Leone. The Gola Forest is one of the largest remnants of the Upper Guinea forest in West Africa, a major stock of standing carbon, and a global biodiversity hotspot. However, it is located in one of the poorest regions in the world, torn by a recent civil war. Local populations depend to a large extent on forest-related goods and services. The Gola Forest Reserve was established in the 1920s and restricts the exploitation of resources within the designated area of the reserve. National laws dictate forest use and extraction behavior outside the reserve as well. While, strictly speaking, the reserve is located on private lands, it is essentially a regulated common pool resource providing locally and globally valued ecosystem services. In what follows we focus on extraction behavior and conservation efforts with respect to the forest reserve.
We ran two different field experiments related to public good games in the summer of 2010 in 35 villages across the seven chiefdoms constituting the Gola Forest region. These villages lie within one mile of the Gola forest. In total, 632 households participated in these studies. The first experiment was a social intervention meant to provide livelihood aid and mimic a public goods game ("PG Aid"). We endowed a representative from each household with $20 (or 80,000 Le), more than a month's worth of unskilled wages. We then asked participants to divide this endowment between private goods for themselves and a community project fund for the entire village. On average, participants allocated 75 percent of their endowment to private livelihood support goods and 25 percent to a community project fund.
The second experiment was a conventional public goods game ("PGG") with three players. Players were endowed with 5 tokens. Every token kept was worth $0.25 (or 1,000 Le) and each token invested was worth half that to all players in the group. The payoff under full cooperation amounted to 7,500 Le, and the maximum possible payoff for a free rider (assuming his peers invested their complete endowment in the public good) was 10,000 Le. On average households invested 2 tokens in each round with an average payoff of 6,000 Le.
Interestingly, and somewhat to our surprise, behaviour in the two games is uncorrelated (ρ = 0.04, p = 0.33). The framework of LL suggests several explanations for the differences in measured behavior. The stakes are much higher in PG Aid than in PGG. Moreover, PG Aid is framed as a livelihood support initiative, so the context within which the decision is embedded also varies. This suggests applying the outcomes of one particular PG experiment and interpreting them as "the proxy" for social preferences may be problematic. We therefore include both types of behavior as explanatory variables in the regression analysis that follows.
We also collected data with household and village level surveys, ascertaining demographic, socioeconomic, institutional, and conflict related information. We collected survey data in 25 of the 35 villages included in the study and sampled 170 households from the 632 participating in the AFEs. The household surveys provided data on behavioral and attitudinal variables related to forest management and use. The three dependent variables we focus on in this paper are: (i) "commercial interests," a variable indicating the degree to which an individual is involved in business with commercial mining, logging, or hunting activities that violate national law as well as local by-laws (mean: 4.5, standard deviation: 1.5); 1 (ii) "illegal extraction," the total per capita value (consumption and sales) of illegally hunted animals, typically endangered species (mean: 5,485 Le, standard deviation: 20,430); and (iii) "pro conservation," the answer to a five-point scale question, Do you support conserving the Gola Forest? (mean: 3.2, standard deviation: 1.5).
We include a series of conventional household controls (age, income, education) and use community fixed effects to control for intercommunity heterogeneity. In addition, we include two unconventional household variables that we believe are relevant in the Sierra Leone context. First, we expect victims of civil war violence to display more prosocial behavior (John Bellows and Edward Miguel 2006), so we control for household exposure to violence during the war in the 1990s. Second, we control for witchcraft beliefs, which we hypothesize are a mechanism to enforce social norms in Africa (JeanPhilippe Platteau 2000). While economists have studied witchcraft before (e.g., Edward Miguel 2005) , such work has focused on the causes of witchcraft accusations, not the consequences. Witchcraft may have evolved to enforce social order and facilitate punishment in the event of failure to provide public goods.
The estimation strategy at this stage is exploratory and aims at unearthing robust correlations. It does not aim to fully address endogeneity issues; this is left for future work.
II. Regression Results
To analyze how social preferences and household characteristics are associated with forest conservation, we estimate the six models in Table  1 with village-level fixed effects and a range of relevant individual controls. These models include each of the three conservation outcomes identified above. To explore evidence of heterogeneity in shift parameters, as discussed by LL, we also introduce a full set of interaction terms.
When simply considering the signs of the coefficients for the two experimental variables (PGG and PG Aid), where higher values mean more public spiritedness, we observe they tend to match intuition. Specifically, more "prosocial play" in PPG and PG Aid tends to be correlated with (i) a reduced willingness to interact with commercial parties with commercial interests damaging the forest and its biodiversity; (ii) a lower level of involvement in the illegal extraction of wildlife; and (iii) more positive attitudes towards forest conservation. However, the latter finding is true only for PG Aid; the reverse is true for PGG, which enters with the "wrong sign" in column 5.
This counterintuitive result, however, should perhaps not be unexpected in light of the earlier remark about the lack of correlation between behavioral play in the two PG experiments. PGG and PG Aid enter "differently" across many of our models. While both PGG and PG Aid enter significantly in the interaction model explaining "commercial interests," we find that only PG Aid is correlated with illegal extraction. Moreover, PG Aid and PGG enter with opposite signs in the "proconservation" models and enter significantly only in different specifications.
Our three dependent variables are intended to capture related dimensions of the household's willingness to contribute to the provision of a public good (sustainable forest management). However, it appears that these dimensions are somehow "distinct" in the sense that they correlate with different behavioral proxies and controls. Taken together, we interpret this as evidence that social preferences for conservation may be unstable or highly context dependent.
Turning to the issue of heterogeneity, a few insights stand out. Importantly, including interaction terms matters. For the PG explanatory variables, coefficient size tends to increase, as does the significance level. When we include interaction terms, PGG and PG Aid enter significantly in the "commercial interest" model. Including them also alters the significance of the PG proxies in the "proconservation" model. We interpret this as strong evidence of heterogeneity in the mapping between lab and naturally occurring behavior.
Although some of the interaction terms are significant, they are not consistently so across our dependent variables. No interaction term is significant in the illegal extraction model. Interestingly, the unconventional control variables interacted with AFE play especially seem to have explanatory power. The witchcraft and war violence interaction terms are sometimes significant, while interaction terms based on the conventional controls (age, education, and income) tend to be not significant. These controls are substantively social, and we would expect them to influence the mapping of social preferences between lab and real world behavior. Education interacted with PGG also enters with a positive correlation in the pro conservation model, and it could be argued that education is also a social phenomenon. Hence, heterogeneity matters, but one should think about social factors in particular when considering the dimensions along which to explore heterogeneity.
Finally, turning to our controls, we note that age and income are not significantly correlated with common pool management and attitudes towards conservation when controlling for behavior in the experiments. Education is negatively correlated with illegal extraction, but also with proconservation preferences, a mixed outcome. Respondents who state that witchcraft is a problem in the village tend to be the same ones consorting with private parties with commercial interests. Perhaps this reflects that such individuals stand to lose more from informal enforcement of bylaws associated with forest conservation. Exposure to war also appears to be relevant. For example, in the "commercial interests" model it enters directly, but also via the interaction term. Interestingly, and reflecting some of the discussion above, the interaction term with PGG is significant, but the interaction term with PG Aid is not. The direct effect of war on conservation is negative, but this is mediated via increased sharing in the PGG.
III. Concluding Remarks
We have explored the relation between behavior in two distinct field experiments and various forest conservation behaviors and attitudes. One main result is that there does not appear to be one simple metric of prosocial preferences. There is no correlation between behavior as measured in the two experiments, and no robust pattern of correlations between play in the games and conservation behavior and attitudes in the real world. This result is consistent with an oft-found result in psychology on the weak correlations between behaviors in different settings (even across lab settings; see, e.g., Walter Mischel 1968; Lee Ross and Richard E. Nisbett 1991, for reviews). For instance, Hugh Hartshorne and Mark A. May (1928) find evidence that the same people are not consistently the cheaters in different situations. For general experimental purposes, that does not mean that there is something necessarily wrong with one of the experimental situations in this study. Rather, it means that either "(a) there is not a general cross-situational trait called "[treating the commons with care]," and/or (b) the subjects view one situation as relevant to [managing the commons] and one as irrelevant" (Levitt and List 2007, 160-1) .
Our second main result is that heterogeneity matters. It may not be feasible to assume a parallelism between laboratory evidence and the real world. Individuals behaving in a prosocial manner in the lab may not necessarily be the same individuals who provide most of the public goods in the field. Other mitigating factors should be identified and incorporated into models of social preferences. NGOs and government agencies should not expect to be able to testbed interventions and select the most responsive partners for project interventions based on simple behavioral games.
